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(57) HaoCpeTeMMe othochtcii k hc^tcao- 
euBaHxaefl npoMauieHHOCTM h npeAHasHaie- 
Ho ant pe»ioHTa o6cani«x koiiohm h mso- 
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lUmlH 06BCWMM.WWSCII npOflyiCTHBB-X unBc 
TOB B soHe nep^opamm. V***"'*" 
«ei«e'3icoKO»«M MarepHana nnacmpf . Ha 
TpyOax cnycxaOT rHflpaan* .TMe jaxe- 
«, c ynnoTWTenbiww BneMeHTa>« h yc- 
TaaoBaeunUt ua mx nnacTWb. Sarew 
BepxHMft Topen wwHaro ytuioTMKTenbHoro 
3„eMeiiTa nwaBiiMMecKoro 
i^am „anpoTKB HH,Hcfl n.aiom« HHtep- 
Bana «erepMeTMiKOCTH. flnHHy luiacmpii 
ahniHeiui»T no HareHarMHecxoft ♦opMyJie, 
npoHBBOWiT sanaxepoBxy yw"*'"!";;*''' 
weMeHTOB naxepa b icoMaeBUK yiacrxax 
iwacwpa MpacBHpeioie JHiacrypB no BceH 
anKue nyren cosAama MsCMTOiiioro Raane- 
» woi B ,nnoT«fTeiibi«x weMeirrax naicepoB k 

«,« nnacTupa oBecneMHBaeT coxpaHKocTb. 
ero M o6caflMoft KonoHmi b MKrepBanc, 
ocnaCJieHHOM oTBepcTMii»«. 4 hji. 
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H3o6peTe«ie otmocmtcb k He^reAoSw- 
Baioaeft npo»«iuieHHocTM, a hmcmho k 
cnocoeaM peMOHxa o6caflH«x * 
TaK»e M9on«iw»M o6boa»ibiiihxcii npoAyx 
thbhux nnacTOB a aoHe 

Uenbo M3o6peTei«a aBnaexcJi oCecne 
MCHHC 3KOHOMHM HaTepuana ""^'J* 

Ha 4«r. 1 M3o6paxeH naxep cabo«m 
„„ft n.APaB«MMecKHA (IIPC) c ycraHOBncK- 

Ha hch nnacTupcM b rpaHcnopTHOM 
nonoxeHH::i Ha 4«r. 2 - to «^ "P" . 

TOB na luiacTupe; hb «t«r. 3 - «, 
„PH npHKaTHHKOHueruxyMacTKOB nnac« 
or K o6caAHofl ko/iohhc; na <jMr. «• 
TO »e. npH saaepneHMH npH«aTMa KOMue- 



BklX yvacTKOB H ne*opHHpoBaHMM cpeAHC- 
ro yiacTxa nnacrupa A© xacaHMa x BHyr- 
penHBfl noaepxHocTbio oCcaAHoft KonoHHW. 

Cnoco6 ycraMOBKH lUiaCTMpx b HHrep- 
sane HercpHeTMiH«icTH oCcanHoft KonoM- 
wi peanHsyeTca .cneAy»o«HM o6pa30M. 

Ha rMApaEUHMecKHft maxep,. BWiiwaw- 
i^fl Bepxwffl I M wracMMft 2 ynnoTMMTenb- 
nie sJieMeHTM. Meaw kotopufw pasMcmeH 
AHMepeHUKanbioift xnanaH 3, ycTaHamiH- 
VaeTCH MeTaiuiMMCCKHfl nnacTMpt 4, ko- 
Topufl ♦HKCMpyeTCB Ma naxepe ynopa>« 5 

H 6. PaCCTOHKHe Mewy yiUlOTHHTCnbHUM* 

sneHeirraMM 1 m 2 ycxaHaBJiHsaeTCH b 
saBHCHKOCTK oT AHMHW nnacTblpa , u ipc- 
neneuMoro no saBMCHMocTM, h o6ecr.eie- 
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fiiM noaMOTO aaxpuTUii ynnoTKHrejihHbix 
MeMBirroB 1 h 2 Koatiftsum ytiacricam 

Bfmnm nnacnipji BuGHpaercn b coot- ^ 



me L-^ pfmua nnacnipjiy Mt 

TH oOcaoHoft KQuoHWi k; 



lu|** ffnHBa yiuioTRKTenfeHoro 9JieHeii^ 
' * : v« raApunHwecKoro naxepa^ k;- 
P**/Auna»ie b rHApaBnH«iecxKx na- 
* Kcpax npR' npuxaTHu KoimeBfaix 
r^acTxoB nnaCTupH,* Mllat.* 
1 «*• paecToaBHa pt yexba cxBaxHW 
*no Bapxseft rpamaiu MHrepBana 
Barc|»iiaTB^ocTH odc^aBoft xo-. 
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B ~ mKfnh ynpyrocni MarepHana 
rpy6« aa xorophix dp6h9boakt* 
ca ccyck nnacrbipH* Mlla; 

C -''.OTBOoieBiie H^yiuioro AKaneTpa 
K BRyrpeRBeMy rpyO, Ra koto- 
pux iqpoRSBQAHTca cnycx luiacni- 

|U • .X09MHtQfeuT OyaccoRa HarepH- 
ana xpyO^ Ra xoTopux npoRSBO-. 
;9iTCii cnycx nnacTfaipa- ^ 
Zlaxep c nnacTupeM i cnycxaeTCR^Ha 
iiaaoca9*KOMnpecciipRMx rpyOax (rc no-, 
xaaam) B oOcaARy» xonoaior 7 x Rtrrep*- 
BBfiy 4^ BerepHaTRwocTR, ocnaOneRBOMy * 
OTBepcTHBMH 8» HkzrhA ynjioTBHTeAbttift 93 
anaMesT 2 ycraHaBiutBaierr rax^ MTobu 
.-^ro BcpxBHft Topea Cun RanpoTRB HRXHeft 
rpaBHQU HBTepBana IIph aroM paccro* 
BBie Memof mncBRN TopqoM Bepx<iero yn- 
. iioTRHTenkHoro sneMeRra I h sepxReA ^ 
rpaHHqii HarepBana 1^ cocTaBRT Bejmw-* 

Hy a» paBRy» 2 .^^^E^^ « yiHT«Ba»Borio 

yAiDiHeRHe RacocHO-icoMnpaccopRux rpyO 
npH ycTaRose nnacmpa* Cosaoot b naxe-^^ 
pa HqObtTO^Hoe AaaneRHe nopaAxa 2-3 MDa 
. R aanaxepoBUBaioT yRnoTRHTeHfaie sneHaR* 
tu 1 H - 2 B KOHAewx y^acrrax macrupa 
4 (4Mr. 2), floBunaiOT Aaaneme ■ naxe-^ 
pe H 'paoBicpaiaT ero- cRa^aha ynnoxBR- SO 
TejibmiM aneMeRTam ' 1 h 2 cooraeTCTBy* 
lomne xoRuesbie y^acTXR hnacTupa 
(4Hr* 3)« Docna qero oTxpusaeTca 
^peHAManbRb?^ xnanaH 3^ npeABapHTenb- 
HO HBCTpoeRRuft Ra isianaHRoe AaaneHRe, 55 
H paOoqeA aL axocTbio pacsHpaioT cpenRioK) 
qacTi* nnacTbfpn. flaBneKHe a naxepe no- 
aunajoT AO pdCMCTRoro cOecneMHsaio- 
mero npRxaTHe xoHueaux yqacrxoa nnac- 



Tupit AaaneKMeH F,^, irpH 9tom cpeaiUDi 
sacTb nnacTupa b MRrepa ane Aa^P* 
McpycTCfl pacHeTHUM AaBneHHeN t^^^T/ . 
AO xacaHRH c BHyTpeHHefl AoaepxRocrbio 
oOcaAHoft KonoHNbi Ana HcxniPveHRff itarpy- 
30K Ha HHTepBan 1^ (4Hr» 4). fi npoqec- 
cc ycTaHOBXH nnacTwpj^ 4 BHecre c naxc- 
poM nfepeMemaeTCR oTRocHTenbiio HHTep** 
aana 1^ odcaARoA xohohhm Ra BenHMHHy 
a/2» ho OnaroAapa BiliOopy fuatoA luiac* 
Tupa R cooraercTByioBieA eru opHeHraAHH 
nepeA ycraHOBKoA orHocHTejxbHo huxhcA 
rpaHRqu HRTepsana - , xoHAeaue yvacr- 
XH nnacTupa^ npHxaTbie x oAcaARoft xo*- 
AOHRe, 6yAyT RaxoARTbca BRe HHrepBana 

Ra paBHOH paccTOHHHM a/2 or cooT-t 
BeTCTBynKx ero rpauKit* laxoe pacnojio* 
xeHHe nnacTbipB oCacnamr coxpaxRocrb 
ero R^otfCAABoft xonoRMu B* RKTepBanc» 
ocnafinaHBON OTBepcTRRMK. 

♦ opMyna RsoOp c'. kh 
CnocoO ycTBROBXH nnacTw^a ^ HHrep* 
Bana HerepMeTH«itff>cTB oOciMlHoft xonoR* 
au, «lcnioHaiaQiHA cnycx Ha rpyOax xma** 
paBOHWCKHx naxepoB c yxDioTBUTeiibnr- 
MR 9iieMeHTa>ftf h ycTaRoaneHRoro Ha hhx 
nnacwAt aanaxepoaxy yxiAOTRHTenbHux 
ajieMeNTOB naxepa a xoHuaBux y«tacTxax 
nnacTUpa h pacuHpeBHe nnacTMpx no 
Bceft AnHRe; nyreM cqsAaRHA H96uTO«iHoro 
AajuieRHa b ynnoTRHTenbfOJx sJieHeutax 
naxapoB -a b MexnaxapHoft soae^ o r n a- 
n'anilH ft ca reM, vro» -c AenM 
oCecne^eHHa axdaoMfH KarepRana nnacru- 
pa» nocne cnycxa*. nnacTupa Bepsooifi to- 
peu HRxHe'ro yAnoTRHreJibHoro aJieMeara / 
rRAPaBimnecxoro naxepa pasHeqaioT aa*^ 
npoTHB RHXHeft niaaRUM. MHTapBana He- 
rep Mane wocth i a ArmRy nnacTupa Bufiit- 
panr 8 doorseTCTBHR co cnc^ioqeft saBH- 

CMMOCTblP ' ' ^ 
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TAC L - Arfaaa nnacTupa , n; 

- Anana HurepBana HerepMerMv- 
HOCTH o6caAHoft xonoHHfai, h; 
lu -, - A^Ra ynjioTHHTCjii^Horo Mehtev-r 
• Ta rHApa&rm^ecKoro naxepa, m; 
^ P - AasneKHe b ^HApaBJ1H^ecKux na- 
xepax npH npKxarKH KOHueBux 
y^iacTKOB nnacTbipR, Mlla; 
1 - paccToaHMe or ycTbii CKBaxHHu 
AO BepxHefl rpaHHUbi HwrepBana 
HerepMCTMMHocTM o6caAHoA ko- 
/lOHKbi, m; 
E - MOAVnb ynpyrocTM MarepHana 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 
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isolation of w^ater-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

/q is the length of the leaky interval of casing, m; 

/pe is the length of the packing element of the hydraulic packer, ni; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered, 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

|i is Poisson^s r^tio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval /q of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval /q. Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval k 

P/(l-2^) 

is the quantity a, equal to 2 . — ^ , taking into account the elongation of the tubing 

during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P\ 
ensuring that the terminal portions of the patch are squeezed 
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by pressure Px, where the middle portion of the patch in the inter\'al /q is deformed by the 
calculated pressure Pj «P\ until it touches the inner surface of the casing, to eliminate 
loading on interval Iq (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval Iq of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval /q, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval /q at equal distances of a/2 from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky inter\'al of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packirig element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

where I is (he length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of Ihe pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

|4 is Poisson*s ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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Fig. 1 

^ Fig. 2 
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Fig. 3 



Fig. 4 
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